Effect of levetiracetam versus gabapentin on peripheral neuropathy and sciatic degeneration in streptozotocin-diabetic mice: Influence on spinal microglia and astrocytes.
Peripheral diabetic neuropathy develops in diabetic patients. The current study tested the antiallodynic and antihyperalgesic effects of the anticonvulsant drug, levetiracetam compared with the standard drug, gabapentin, in a model of streptozotocin-induced peripheral diabetic neuropathy. Male albino mice were injected intraperitoneally with streptozotocin (40mg/kg) for five consecutive days to induce type 1 diabetes mellitus. After development of peripheral diabetic neuropathy, mice were then treated orally with 10 doses of levetiracetam or gabapentin (or vehicle). The effect of multiple doses of levetiracetam on the histopathology of sciatic nerve and spinal cord was tested. Furthermore, the effect of levetiracetam on the spinal expression of microglia and astrocytes was examined in comparison with gabapentin. Results indicated that the highest dose of levetiracetam and all doses of gabapentin increased the withdrawal threshold in von Frey test. Furthermore, all doses of levetiracetam and gabapentin prolonged the reaction time exhibited by diabetic mice tested in hot plate test. Both drugs provided protection for the sciatic nerve and the spinal cord. In addition, levetiracetam (20 and 40mg/kg) decreased spinal immunostaining for CD11b (microglia marker) and glial fibrillary acidic protein (GFAP, astrocytes marker) however; the high dose of gabapentin (40mg/kg) reduced the spinal immunostaining for GFAP only. In conclusion, levetiracetam produced antiallodynic and antihyperalgesic effect in diabetic mice with favorable effects on sciatic nerve and spinal cord that were accompanied by downregulation of the spinal expression of microglia and astrocytes. Thus, levetiracetam may have promise in alleviating neuropathic pain in diabetic patients.